Adriamycin stimulated superoxide formation in submitochondrial particles.
Adriamycin (doxorubicin), an anticancer agent, stimulated the formation of superoxide in submitochondrial particles isolated from bovine heart. Superoxide formation was detected by oxygen uptake, by the cooxidation of epinephrine to adrenochrome and by the reduction of acetylated cytochrome c. These processes were sensitive to superoxide dismutase (SOD). Rotenone-insensitive oxidation of NADH by the mitochondrial respiratory chain in the presence of oxygen caused the formation of approx 4 nmol of superoxide per min/mg of protein. Adriamycin at a concentration of 400 micron stimulated the rate of superoxide formation 6-fold to 25 nmol.min-1.mg-1, but this was not a maximum rate. Approximately 50 micron adriamycin was estimated to be sufficient for obtaining one-half maximal stimulation. Hydrogen peroxide accumulated as a final reaction product. Measurements of the relative catalase activity of blood-free tissues of rabbits and rats indicated that heart contained 2 to 4% of the catalase activity of liver or kidney. An enhanced production of superoxide and hydrogen peroxide and the relatively low catalase content of heart tissue may be factors in the cardiotoxicity induced by adriamycin chemotherapy if a similar reaction occurs in vivo.